
Reqymes to JWA Comments on April 1994 
Draft Final Technical Meinorandum if11 

Development and Scmedng of Remedid Action Akrnat~ves 

Rocky Flats F b t  
881 Hillside Area (Operiable unit 1) 

Comment 1 

The document appropriately refers to the OU 1 Phase III RFI/RI Report for de&& of the site 
hstory and characterization Nevertheless, some drscussion is needed near the begmmg o f  thts 
document regardmg the exwtmg sourct of groundwater contammation a OU 1 In parhcular thts 
should address the most probable location of solvents at 119 1, such as rewduals m vadose zone 
sods and/or DNAPL pools at the top of bedrock The uncertamty of such mtepetaaons should 
also be addressed quahtatwely The effecbvencss evaluation of each alternative should also 
focus on source removal or reduct~on as well as ground water remedmbon 

The OU 1 CMSIFS Report mcludes more substantd background mfoormaaon mcludmg ste 
hstory and charactenzatlon mformaaon dmved from the Fmal OU 1 Phase 111 RFYRI Report 
Sources of groundwater contammation and theu locat~ons are hkewse drscussed 111 greater d e w  
Contarmnant concentrations, areal and vertical extent of contammat~on, and contamrnant 
p m b o m g  and &sperslon are &scussed under the fate and transport summary, and under 
groundwater modehng Dmusslons on the posslble e~ustence and probable locahons of  
DNAPLs as well as on vadose zone contammaon, are mcluded m the RF'URI summary 
secaons 

Comment 2 
t 

The document should more clearly e x p b  why catam procejs options were selected for 
mclusion m alternatives and others were not The rationale for developmg altemahves [is] 
unclear Due to the mate advantages of m situ treatment and rapldly evolmg technolog~d 
development m thts area, EPA is eqccd ly  mtcrestcd m d u a t n g  process opbons such as 
bioremediahon permeable maon wells permeable treatment beds and au: spargmg 
Therefore sohd raaonale must be clearly stated if any of these options are to be screened out 
from further analysis 

Response 

Senous considerahon was ~ v e n  to a number of m sltu technologses mcludmg those enumerated 
m this comment Bioremdation was screened out €?om further confidemaon d m g  the imt~al 
screenmg of technolog~es due to ate con&bons and mtarmnant pmpert~es whch make it 
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ineffectwe and ummplementable Due to the vanable groundwater table permeable treatment 
beds and au sparglng are not considered mble opbons at OU 1 Permeable reachon wells were 
not considered due to hstoncal low recoveries from extractzon wells Also any water collected 
by wells would be cost-effectwely treated by the emstmg IM/IRA water treatment system Sod 
Vapor Extracbon (SVE) and RF/Ohmc heatmg whlch are both mnovabve 111 situ technologies 
were carned through the screcNng process and into &taki analysis More Qscussion appears 
m the final CMS/FS Report as to the screexung cntena altemabve development rabonale and 
the basis of technology exclusiodmclusion 

Comment 3 

To promde a range of alternat~ves as prescribed by guidance, altemabves that mclude some 
mtermedlate mons should be developed m the document for evaluabon 111 the detaded analysls 
of alkmabves 

Response 

Two adQbonal altunat~ves whch represent mort mtenn&te actzons are now tamed through 
detsuled analysls See the OU 1 CMS/FS Report for a complete desmptzon of th- alternabves 

Comment 4 

The exlstmg mtenm measure/mtenm remedial actron (IM/IRA) water treatment system is 
included m the majonty of rcmedml altemabves developed The text should state that th~s 
system may reqm m a m o n s  to proved adequak treatment of extractad groundwater, 
especially m hght of the fact that it was recently detcmncd to be meffectwe rn mtmg carbon 
tetrachlonde at a concentratzon of 100 ppb 

Response 

Text refemng to the exMmg IM/IRA water treatment system m the CMWFS Report mcludes 
a Qscusslon of the potential need for modLficatson of the system to adequatedy treat site 
contarmnants Modrficatzons such as changmg the frequency of the W flash lamps WIU be 
explored as well as mMcabons r e q d  to make the system compabble wth contamulants 
from other OUs 

Comment 5 

Cost esbmates for each of the altemabves developed should be mcluded 111 the alternabves 
screenmg secbon for comparison purposes 

Response 

Cost esbmates used for dternatzve screenmg pnor to detaded analyns are based on the relabve 
cost compansons of technologros pvm m Figure 2-4 p 2 17 (see T M #11) Although rough 
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numencal cost estrmates are mdicated by EPA guidance the purpose of the cost eshmates dunng 
screemg is to provide a relabve cost level for each altemabve wth respect to the other 
alternabves Due to site specific condibons and the hmited impact of cost on the screemg 
outcome for h s  specific site, the qdtabve cost esbmate levels of low, moderate, and hgh 
were considered sufficient for screcmg purposes Smce there wdl be no revmon of h s  
document pubhshed mcorporatmg agency comments and deWed analysis is to be- 
immediately, numencal cost esbmates wdl not be mcluded m the imbal screerung The relame 
cost esQmates are considered adequate for altemabve screerung as they yeld back of the 
envelope relabve costs for the vmous altematlves as composites of theu constment 
technologies Cost was not a signxficant considerabon in the screerung of altemabves smce 
effectweness and implementabihty ranged greatly Altematwes which were deemed effecbve 
and implementable sumved the mtral steps of altematwe screerung Alternabves were screened 
on the basis of margrnal u a t y  of treatment, meanmg a cost benefit analysis was performed to 
determsne if ad&bonal treatment was appqmate Altexnabves whch yelded Wtuauy no 
addbonal protecbveness wth mcreased costs were screened out Those altemabves whch 
sumved the s c m g  proc3ess were camed through detsuled analysls Baed cost esumates 
are mcluded m the detiulad analysis of altemabves 

Comment 1 

Figure 2 3 Page 2 11 The general response achon of contamment presented m h s  figure 
needs several msims The desmpQons of grout cutams, sheet W g s ,  and cryogemc bamers 
mdicate that they should be hsted as process opbons for homtal  subsurface flow control 
mstead of as verhcal subsurface flow controls The impermeable fabnc that is m place as part 
of the IM/IRA, extendmg upwards from the french dram, should also be hted as a horizontal 
ffow control process option Smce the IM/IRA vvlll be mcluded m the deWed analysis, 
honzontal subsurface flow control should not be screened out as depicted by thls figure Grout 
injecbon should be hsted as a posslble verhcal flow control process Optron mstead of as 
honzontal flow control 

Response 

EPA gwdance enbtled Gutdance for Conductnag Remedial Invtsngonons and Feasibility Studies 
Under CERCW, Interim Fmal, page 4 17 shows grout curtauls and simtlar contamment 
technologies as verhcal bamers This is the basis for nammg the technology type as verhcal 
subsurface flow control The verhcal refers to the onentabon of the bamer not to the dmbon 
of the flow it is meant to control The impermeable fabnc included m the emstmg WIRA 
system is considered part of the h c h  dram which is mcluded m the screerung as subsurface 
d m s  rather than a separate contamment technology French drams are typically mstalled wth 
such a barner to ensure that flow does not pass over the dram Smce thls bamcr is an integral 
part of any french dram mstabbon, it is not a separate contamment technology Grout is 
considered m the screerung as a verhcal subsurface flow control under the name Grout Curtams 
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as well as a honzontal subsurface flow control under the name Grout Injectlon 

Comment 2 

Figure 2 3 Page 2 14 "Ius figure presents the mbal scmnmg of technologies and process 
opbons In the mtd screening step technologies and process opbons are to be evaluated on 
techxllcal implementabhty Two p m s  opbons k z e  crystalhbon and evaporabon, were 
ehmmated based on cost Process opbons should not be ehnunated based on cost m the mtd 
scremng step of the feasrblllty study (FS) process 

Response 

The effecbveness of freeze crystallnabon and evaporabon for any reasonable energy mput is 
extremely low for compounds at low concentrabons Techmcally impracbd energy mputs must 
be made to achieve even moderate effccbveness m such a case Thus the technologies were 
screened out based on techcal implementability due to the dlfficulbes in supplymg sufficient 
energy to acheve acceptable effecbveness 

Comment 3 

Page 2 16 Secbon 2 3 3 As stated above m general comment 4, the UV/peromde treatment 
system has actually been shown to not be effecbve for carbon tetrachloride Therefore, use of 
h s  system would most Uely requn some mdficabon for thu and posslbly other 
contarmnants The exact detads need not be specrfied here, however the statement that it is 
proven to be effectwe m treatmg the contarmnants must be msed The Systems operatron and 
Optmzabon Test Report was apparently used by DOE to conclude that the system is effecbve 
That document, however, only presented data from the mtlat months of operabon, none of 
whch rncluded substanml concentrabons of contamrnants 

As stated m the response to general comment 4 more dlscusslon on the potentd need for 
mdficabon to the exrsbng IM/IRA water treatment system is mcludd m the CMS/FS Report 
Recent mformabon on the effccbveness of the system on slte contarmnants, parhcularly carbon 
tetrachloride wdl be assimdated and used to explore possible modificabons to the system m the 
future 

Comment 4 

Figure 2-4 Page 2 18, Au Spargmg Thu figure presents the evaluabon of process opbons 
Under the effecbveness comment for au spargmg, it should be stated that off gas wllecbon and 
treatment is requued as is stated for RF/Ohmic Heating Also, under the implementability 
comment it states that honzontal drrllmg is requved It should be clmfied that au spargmg can 
be accomphshed wth either vertrcal d d h g  or honzontal d n h g  
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Response 

The need for off gas treatment for au sparging wdl be included in the effecbbeness comment 
of the Final OU 1 CMSIFS Report to reman consistent wth the screening of other technologies 
The implementabhty wdl reflect the possibhty of both horizontal and verhd dnllmg by 
deletmg the word honzontaf from the comment 

Comment 5 

Figure 2-4 Page 2 18 Acbvated Carbon "%Is figure presents the evaluatron of process 
optlons It states that actmted carbon is effectwe only if used as a final pohshmg step 
Actwated carbon can be effechve as a pnmary treatment for many orgmc compounds and the 
screerung comments should reflect this 

Response 

The effwbveness comment wdl be changed m the final OU 1 CMS/FS Report to reflect the 
appllcabrltty of carbon as a pnmary as well as ~econdary treatment The site contarmnants, 
however have an extremely hgh breakthrough rate in carbon whch makes its effectrveness 
difficult to ensure when used as a pnmary treatment 

Comment 6 

Table 3 1 Page 3 3 "Ius table presents a summary of the development of groundwater 
remedial acbon altemat~ves Thls table should include sod vapor e x w o n  (SVE) as a process 
ophon under the removal g e n d  response acbon since it is part of altematlves 4a and 4b 

Response 

Removal generally ref- to removal of the contaminated m&a m order to treat it and remove 
contammabon SVE is not considered a removal technology mcc it does not remove the sod 
or groundwater medlsL that it potentdy treats SVE is hsted as an m-situ technology for the 
treatment of chlomated solvents mce it is an in situ method of seqamting the contammation 
from the affected m&a EPA demonstrahon programs consistently refer to SVE as an in situ 
treatment opbon 

Comment 7 

Sectton 3 0 Thts sechon discusses the development and screenmg of remedd acbon 
altemabves for OU 1 Two adhhonal altematlves should be developed m this secbon to provide 
more in the mtermedlate range of altemahves in the FS One altematwe is to mod@ the current 
groundwater extrachon and treatment system to concentrate on the cuntarmnatlon found in 
individual hazardous substance site (IHSS) 119 1 The second altematwe is SVE wth 
groundwater pumpmg for dewatemg SVE is a proven and effectwe technology for removlng 
chlomated solvents from sods and dewatered aquifer matenah 
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Response 

As stated m the response to general comment 3 two addihonal altemahves are mcluded in the 
detiuled analysis of altematwes These dtemahves are Altematwe 3 Modified French D m  
wth Addiuonal Extrachon Wells and Altematwe 4 Groundwater Pumpmg and Sod Vapor 
Extrachon These alternatives represent mtermedlate acttons in treatment of the site and thus 
provide a greater range of altemahves for demled analysis 

Comment 8 

Page 3 9 Secbon 3 3 Altematwe 2 is labeled limited amon, but h s  is msleadmg since it 
actually involves an entve groundwater collechon and treatment system Although most of h s  
system is already m place, the altematlve should be renamed to reflect the action and technology 
bemg employed 

Response 

The alternative has been renamed to Alternatwe 3 Mod~fied French Dram wth Addtlonal 
Extrachon Wells, m order to reflect the nature of the actions bemg proposed under h s  
altemabve 

Comment 9 

Page 3 10 The effechveness evaluahon for h s  system was too simphshc and did not take mto 
conslderabon the more recent mformahon that is avalable on relahvely mor improvements that 
could be made to the system Unfortunately, the collect~on well has never operated efficiently, 
and thls has contnbuted to the peneption that the overall system is meffecbve m collectmg 
contammated groundwater -des repamng the exlsting well, contaderation should be given 
to placement of one or more addtional wells for mcreased recovery of the most contammated 
ground water As stated above, the data that was used to judge effwbveness of th~s system were 
only from the mtd months of opcrabon Considerabon should also be given to ophmmng this 
system so that it would collect only water needmg r e m w o n  This could be done by 
dlscontmumg wllechon of the 881 footing dram water and hmtmg the achve fiench dram to 
only an area down gradlent of 119 1 Therefore h s  altemahve should probably mclude 
addiQonal extrachon wells and a more focused collechon of groundwater, m only the area 
affected by releases from 119 1 

Response 

Addiuonal discussion on the effectiveness of the exlsting WIRA water treatment system and 
potenbal modificahons to mcrease effectiveness are included m the CMS/FS Report An 
altemabve wth focused groundwater collecbon is included rn response to specific comment 7 
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Comment 10 

Page 3 11, first sentence (mcomplete) Although the tank coatmgs m the effluent storage tanks 
may have contnbuted to contarmnant concentrahons m the treated water, none of the 
concentrahons have ever exceeded dwharge standards It is EPA s understandmg that the 
contarmnants from tank coatmgs demased slgtllficantly from the levels that occurred d m g  the 
m~al months of operahon Nevertheless, if h s  IS a problem it seems that it could be correted 
as a mdficahon to ophrmzt the exlstmg system This statement must be msed 

Response 

This statement has been rewsed m the CMS/FS Report to reflect mofe recent data on the 
opcrahons of the exrstmg WIRA water treatment system The system is currently capable of 
addressing contarmnants found rn OU 1 at the concemtrattans secn m the French Dram system 
The system wdl be evaluated to determtne if othex OU contarmnants may necessitate some 
modificabons to the system 
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